MAJOR DISASTER TYPES

San Fernando earthquake (M 6 1/2). The investigation and
reports are complete: the permanent ground deformations as-
sociated with the 1971 earthquake were mapped in detail
and found to extend into the reservoir area and to reproduce
or renew long-established features related to the active re-
gional tectonic system; the distribution, attitude, history, and
activity of faults in the reservoir area were determined and
their relation to the regional fault system established; these
local and regional relations, plus the tectonic setting and
seismic history of the region, indicate that a magnitude 7.7
earthquake should be expected in the Van Norman area. The
transitory and permanent effects of such an earthquake were
derived,
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3.0007,     PRELIMINARY    INVESTIGATION    OF    STRUC-
TURAL   DAMAGE FROM POINT MUGU, CALIFORNIA
EARTHQUAKE OF FEBRUARY 21, 1973

S.K. TAKAHASHI, U.S. Navy, Civil Engineering Lab,, fan
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Abstract: The report contains information and photographs ob-
tained during a preliminary investigation of structural damage
caused by the Point Mugu, California earthquake of 21
February 1973, The earthquake was rated at 5.9 on the
Richler scale and caused widely scattered minor damage to
residential buildings, damage to numerous stores with
perishable and fragile goods, and resulted in unsafe condi-
tions in many older unreinforced structures. Structural
damage also occurred at the U.S. Naval Missile Center at
Point Mugu. Damage to a three-story barracks, to a two-story
Headquarters building, to an airfield hangar and to other
facilities arc described.
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3.0008,     COST-BENEFIT RISK ANALYSIS OF RESEARCH
BUDGETING   FOR   EARTHQUAKE   HAZARD   MITIGA-
TION

J.H, WIGGINS, John H. Wiggins Company, Redondo Beach,
California 90277

The project will investigate the possible effects of earthquake
engineering research expenditures on life and property loss
from future U.S. earthquakes. Four specific times in the next
thirty years will be examined and the effects of possible
earthquake activity obtained. The three specific 'events' to
be examined are: a reoccurrence of the 1811- 1812 New
Madrid earthquake, a reoccurrence of the 1906 San Fran-
cisco earthquake, and the total expected annual U.S.
earthquake occurrences. Each possible event will be in-
vestigated for each possible date assuming different availabili-
ty of research results. The potential damage mitigation will
be accomplished by: I) estimating the expected damages to
the U.S, during each event; 2) estimating the costs of reduc-
ing those damages as a function of research dollars available
and the types of research at which these dollars are directed,
and; 3) estimating the damageability reduction algorithms as-
sociated with the expenditure of research funds and the ef-
fectiveness of that expenditure,
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3.0011,

This report describes an innovative study which for the first
time examines the national earthquake loss problem and
develops a justifiable earthquake engineering research budget
aimed at loss mitigation, The approach taken was to sweep
the known earthquake occurrence history (hazard) over the
exposed construction for the entire 50 United States and cal-
culate annual damages, deaths and injuries in constant
1970$$ for the years 1970, 1980, 1990 and 2000. Also ex-
amined were two scenarios, the recurrence of the San Fran-
cisco 1906 and New Madrid 1811-1812 earthquakes during
the same years, 1970, 1980, 1990 and 2000. These gave a
perspective on extreme, sudden loss estimates of damage us
well as annual loss estimates and the effect of potential
mitigation adjustments.

A number of operations and estimations were used throughout
the study, each of which were independent variables affecting
the outcome of the report. The framework and operational
procedures developed is an important outcome. Many other
hazards other than earthquake can be treated in a like
manner in order to learn about budgeting for research in the
other areas,

There are many tables of results that can be used by interested
readers to examine specific questions in more detail.
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3.0010,     EARTHQUAKE - INDUCED EMBANKMENT DIS-
TRESS
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95814 (2R63220II7)

The objectives are to survey and catalog the earthwork
damage, determine the mechanisms involved in causing the
damage, and to make recommendations for minimi/ing
earthquake damage on future projects. Ground breakage will
be mapped, earthwork damage will be related to geologic
features, design, and construction methods.
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3.0011,     URBAN GEOLOGY - PLAN FOR CALIFORNIA -
THE NATURE, MAGNITUDE, AND COSTS OF GEOLOG-
IC HAZARDS AND RECOMMENDATIONS FOR THEIR
MITIGATION (AUDREY)
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The results of a three-year study of geologic problems in
California are presented. The total projected loss attributable
to property damage, life loss and loss of mineral resources,
including both direct and indirect costs, caused by ten
geologic problems in California from 1970 to 2000 is esti-
mated to be $55 billion. Four problems- earthquake shaking,
loss of mineral resources, landsliding, and flooding-account
for 98 percent of the total projected loss. The remaining 2
percent of the estimated loss is due to erosion activity, ex-
pansive soils, fault displacement, volcanic hazards, tsunami
hazards, and subsidence,

The state of the art relative to measures to reduce losses
caused by the ten geologic problems is reviewed and
benefitxosl ratios are presented for each problem. An esti-
mated $38 billion of the $55 billion total projected loss could
be prevented by application of current state- of-the-art loss-
reduction measures. The total cost of applying these mea-
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